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(54) SEAL DEVICE

(57) The invention is intended to suppress the occur-
rence of static leakage in a seal device in which a seal
lip is configured to come in sliding contact with a seal
flange, and a thread groove, which exerts a fluid pumping
action at the time of rotation, is provided on the seal
flange. To achieve this object, the seal device is designed
to seal so as to prevent sealing fluid on the inner-machine
side from leaking to the outer-machine side between a
housing and a rotating shaft inserted into a shaft hole
provided on the housing; in the seal device in which the
seal lip attached to the inner periphery of the shaft hole
of the housing is configured to come in sliding contact
with the seal flange attached to the outer periphery of the
rotating shaft, and the thread groove, which exerts a fluid
pumping action when the rotating shaft is rotating, is pro-
vided on the seal flange so as to intersect with a lip end
of the seal lip, the thread groove is formed so that the
cross-sectional area of the thread groove is relatively
small in a sliding area in the seal flange that the seal lip
comes in sliding contact with and is relatively large in an
inner peripheral side area located on the inner peripheral
side more than the sliding area.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a seal device
that suppresses the leakage of sealing fluid inside a ma-
chine, such as an automobile, general machinery, or in-
dustrial machinery, out of the machine. The seal device
according to the present invention is used, for example,
as an oil seal for rotation that seals in inner-machine oil
in the automobile-related field.

Description of the Conventional Art

[0002] As shown in Figs. 8(A) and 8(B), there is con-
ventionally known a seal device 101 that seals so as to
prevent sealing fluid on the inner-machine side A from
leaking to the outer-machine side B between a housing
51 and a rotating shaft 61 that is inserted into a shaft hole
52 provided on the housing 51. The seal device 101 is
composed of a combination of a slinger 111 and a lip
seal member 121; the slinger 111 is attached to the outer
periphery of the rotating shaft 61, and the lip seal member
121 is located on the outer-machine side B of the slinger
111 and is attached to the inner periphery of the shaft
hole 52 of the housing 51.
[0003] The slinger 111 is made of rigid material such
as metal, and integrally has a tubular portion 112 and a
seal flange 113; the tubular portion 112 is fitted into an
outer peripheral surface of the rotating shaft 61, and the
seal flange 113 is provided in one end of the tubular por-
tion 112. A thread groove 114, which exerts a fluid pump-
ing action with a centrifugal force at the time of rotation,
is provided on an outer-machine-side end face 113a of
the seal flange 113.
[0004] On the other hand, the lip seal member 121 has
an attachment ring 122 and a rubbery elastic body 123;
the attachment ring 122 is fitted into an inner peripheral
surface of the shaft hole 52 of the housing 51, and the
rubbery elastic body 123 is deposited on the attachment
ring 122. The lip seal member 121 is provided with a seal
lip (an end face lip) 124 that comes in sliding contact with
the outer-machine-side end face 113a of the seal flange
113 in the slinger 111 by the rubbery elastic body 123.
[0005] The seal device 101 having the above-de-
scribed configuration seals in sealing fluid by the seal lip
124 coming in sliding contact with the outer-machine-
side end face 113a of the seal flange 113, and also the
thread groove 114 provided on the outer-machine-side
end face 113a of the seal flange 113 exerts a fluid pump-
ing action with a centrifugal force at the time of rotation
and pushes back the sealing fluid to the inner-machine
side A; therefore it is possible to exert a beneficial sealing
effect.

PRIOR ART DOCUMENT

Patent Documents

[0006]

Patent Document 1: Japanese Unexamined Utility
Model Publication No. 3-57563
Patent Document 2: Japanese Unexamined Patent
Publication No. 2-113173
Patent Document 3: Japanese Unexamined Patent
Publication No. 2014-129837

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0007] However, further improvement of function in the
following respects is demanded of the above-described
seal device 101.
[0008] That is, as described above, the above-de-
scribed seal device 101 seals in sealing fluid by the seal
lip 124 coming in sliding contact with the outer-machine-
side end face 113a of the seal flange 113, and also the
thread groove 114 provided on the outer-machine-side
end face 113a of the seal flange 113 exerts a fluid pump-
ing action with a centrifugal force at the time of rotation
and pushes back the sealing fluid to the inner-machine
side A; therefore it is possible to exert a beneficial sealing
effect; however, in this configuration, the thread groove
114 is disposed so as to intersect with a lip end of the
seal lip 124. Therefore, if the rotation of the rotating shaft
61 comes to a stop and the centrifugal force is eliminated,
and along with this, it goes into a situation where the fluid
pumping action of the thread groove 114 is not exerted,
there is fear that the sealing fluid may run down the thread
groove 114 and pass by the lip end of the seal lip 124
from its outer peripheral side to the inner peripheral side,
and then leak to the outer-machine side B (so-called stat-
ic leakage occurs).
[0009] In view of the above points, the present inven-
tion is for a seal device in which a seal lip is configured
to come in sliding contact with a seal flange, and a thread
groove, which exerts a fluid pumping action at the time
of rotation, is provided on the seal flange, and an object
of the invention is to provide a seal device capable of
suppressing the occurrence of static leakage.

Means for Solving the Problem

[0010] To achieve the above-described object, the
present invention adopts the following means.
[0011] The seal device according to the present inven-
tion is one that seals so as to prevent sealing fluid on the
inner-machine side from leaking to the outer-machine
side between a housing and a rotating shaft inserted into
a shaft hole provided on the housing; in the seal device
in which a seal lip attached to an inner periphery of the
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shaft hole of the housing is configured to come in sliding
contact with a seal flange attached to an outer periphery
of the rotating shaft, and a thread groove, which exerts
a fluid pumping action when the rotating shaft is rotating,
is provided on the seal flange so as to intersect with a lip
end of the seal lip, the thread groove is formed so as to
have a relatively small cross-sectional area in a sliding
area in the seal flange that the seal lip comes in sliding
contact with and have a relatively large cross-sectional
area in an inner peripheral side area located on an inner
peripheral side more than the sliding area (claim 1).
[0012] According to the seal device in the present in-
vention, the cross-sectional area of the thread groove in
the sliding area is formed to be smaller than that in the
inner peripheral side area; the small cross-sectional area
of the thread groove makes sealing fluid not easily flow,
and therefore static leakage is less likely to occur. Fur-
thermore, the cross-sectional area of the thread groove
in the inner peripheral side is formed to be larger than
that in the sliding area; the large cross-sectional area
makes sealing fluid easily flow, and therefore it is possible
to increase the fluid pumping amount obtained by the
fluid pumping action. Consequently, it is possible to pro-
vide a seal device in which static leakage is less likely to
occur as compared with a case where the cross-sectional
area of the thread groove is constant over the entire
length of the thread groove and that exerts much the
same fluid pumping action. Incidentally, the cross-sec-
tional area of the thread groove here means the cross-
sectional area of the thread groove when cut in a direction
perpendicular to its longitudinal direction. Furthermore,
the cross-sectional shape of the thread groove here
means the cross-sectional shape of the thread groove
when cut in the direction perpendicular to its longitudinal
direction.
[0013] Aspects of the cross-sectional shape of the
thread groove include an aspect in which the groove
depth is constant over the entire length of the thread
groove, and the groove width is formed to be relatively
small in the sliding area and to be relatively large in the
inner peripheral side area (claim 2); and an aspect in
which the groove width is constant over the entire length
of the thread groove, and the groove depth is formed to
be relatively small in the sliding area and to be relatively
large in the inner peripheral side area (claim 3). Further-
more, it is also possible that in a combination of the two
aspects, the groove width is formed to be relatively small
in the sliding area and to be relatively large in the inner
peripheral side area, and the groove depth is formed to
be relatively small in the sliding area and to be relatively
large in the inner peripheral side area. The groove width
and the groove depth may be changed in stages, or may
be changed gradually.

Effect of the Invention

[0014] According to the present invention, it is possible
to suppress the occurrence of static leakage in a seal

device in which a seal lip is configured to come in sliding
contact with a seal flange, and a thread groove, which
exerts a fluid pumping action at the time of rotation, is
provided on the seal flange.

BRIEF EXPLANATION OF THE DRAWINGS

[0015]

Fig. 1 is a cross-sectional diagram of main parts of
a seal device according to a first embodiment of the
present invention.
Fig. 2 is an explanatory diagram of a thread groove
included in the seal device, viewed from a direction
of an arrow C in Fig. 1.
Fig. 3 is a cross-sectional diagram of the thread
groove; (A) is a cross-sectional diagram of the thread
groove in a sliding area, and (B) is a cross-sectional
diagram of the thread groove in an inner peripheral
side area.
Fig. 4 is a cross-sectional diagram of a thread groove
included in a seal device according to a second em-
bodiment of the present invention; (A) is a cross-
sectional diagram of the thread groove in a sliding
area, and (B) is a cross-sectional diagram of the
thread groove in an inner peripheral side area.
Fig. 5 is an explanatory diagram showing another
example of the shape of the thread groove.
Fig. 6 is a cross-sectional diagram of main parts of
a seal device according to a reference example of
the present invention.
Fig. 7 is an explanatory diagram of a pumping fluid
passage included in the seal device, viewed from a
direction of an arrow D in Fig. 6.
Fig. 8 is a diagram showing a conventional example;
(A) is a cross-sectional diagram of main parts of a
seal device according to the conventional example,
and (B) is an explanatory diagram of a thread groove
included in the seal device.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0016] Subsequently, embodiments of the present in-
vention are described with reference to the drawings.

First embodiment

[0017] Figs. 1 to 3 show a seal device 1 according to
an embodiment of the present invention.
[0018] The seal device 1 according to this embodiment
is a seal device (for example, an oil seal for engine) that
seals so as to prevent sealing fluid (such as oil) on the
inner-machine side A from leaking to the outer-machine
side B between a housing (a seal housing) 51 and a ro-
tating shaft 61 that is inserted into a shaft hole 52 provided
on the housing 51, and is composed of a combination of
a slinger 11 and a lip seal member 21; the slinger 11 is
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attached to the outer periphery of the rotating shaft 61,
and the lip seal member 21 is located on the outer-ma-
chine side B of the slinger 11 and is attached to the inner
periphery of the shaft hole 52 of the housing 51.
[0019] The slinger 11 is made of rigid material such as
metal, and integrally has a tubular portion (a sleeve por-
tion) 12 and a seal flange (a flange portion) 13; the tubular
portion 12 is fixed (fitted) to an outer peripheral surface
of the rotating shaft 61, and the seal flange 13 radially
faces outward and is provided in one end (an inner-ma-
chine-side end) of the tubular portion 12. As shown in
Fig. 2, a helical thread groove 14, which exerts a pumping
action with a centrifugal force when the rotating shaft 61
is rotating, thereby exerting an action of pushing back
sealing fluid to the outer peripheral side (the inner-ma-
chine side A), is provided on an outer-machine-side end
face 13a of the seal flange 13. An arrow e indicates the
rotating direction of the rotating shaft 61. Details of the
outer-machine-side end face 13a of the seal flange 13
and the thread groove 14 will be described later.
[0020] On the other hand, the lip seal member 21 has
an attachment ring 22 made of rigid material such as
metal and a rubbery elastic body 26; the attachment ring
22 is fixed (fitted) to an inner peripheral surface of the
shaft hole 52 of the housing 51, and the rubbery elastic
body 26 is deposited on the attachment ring 22 (by cure
adhesion). An outer peripheral seal portion 27, an end
face deposited portion 28, a seal lip (an end face lip) 29,
and a grease retention lip 30 are integrally provided. The
outer peripheral seal portion 27 is brought into contact
with the inner peripheral surface of the shaft hole 52 of
the housing 51 by the rubbery elastic body 26, thereby
sealing between the housing 51 and the attachment ring
22. The end face deposited portion 28 is deposited on
an end face portion of the attachment ring 22. The seal
lip 29 comes in sliding contact with the outer-machine-
side end face 13a of the seal flange 13 in the slinger 11.
The grease retention lip 30 is in non-contact with the slin-
ger 11. A lip end 29a of the seal lip 29 comes in sliding
contact with the outer-machine-side end face 13a of the
seal flange 13, and the lip end 29a of the seal lip 29 and
the thread groove 14 are disposed so as to intersect with
each other. Furthermore, a dust lip 31 is attached to a
position on the inner peripheral side of the end face de-
posited portion 28. The dust lip 31 is made of fabric; al-
ternatively, the dust lip 31 may be integral with the rub-
bery elastic body 26.
[0021] The attachment ring 22 integrally has an outer
peripheral tubular portion 23 and a flange portion 24; the
outer peripheral tubular portion 23 is fixed (fitted) to the
inner peripheral surface of the shaft hole 52 of the hous-
ing 51, and the flange portion 24 radially faces inward
and is provided in one end (an outer-machine-side end)
of the outer peripheral tubular portion 23.
[0022] Furthermore, in this embodiment, particularly,
the outer-machine-side end face 13a of the seal flange
13 and the thread groove 14 are configured as below.
[0023] That is, as shown in Fig. 2, the seal flange 13

has a thread groove forming area 15 with the thread
groove 14 formed on the outer-machine-side end face
13a. The thread groove forming area 15 is an annular
area having a predetermined radial width h0. Further-
more, the thread groove forming area 15 is divided into
a sliding area 15A that the seal lip 29 comes in sliding
contact with, an outer peripheral side area 15B on the
outer peripheral side of the sliding area 15A, and an inner
peripheral side area 15C on the inner peripheral side of
the sliding area 15A. The sliding area 15A is an annular
area having a predetermined radial width h1. The outer
peripheral side area 15B is an annular area having a
predetermined radial width h2. The inner peripheral side
area 15C is also an annular area having a predetermined
radial width h3.
[0024] In Fig. 2, four thread grooves 14 are equally
spaced on a circle; since they all have the same config-
uration, only one of them is described.
[0025] The thread groove 14 is formed into a groove
extending from an outer peripheral end of the outer pe-
ripheral side area 15B to an inner peripheral end of the
inner peripheral side area 15C through the sliding area
15A.
[0026] Furthermore, the thread groove 14 is formed to
have a relatively small cross-sectional area in the sliding
area 15A and a relatively large cross-sectional area in
the inner peripheral side area 15C; for more detail, as
shown in Fig. 3, the groove depth d of the thread groove
14 is constant over the entire length of the thread groove,
and its groove width is formed to be relatively small in
the sliding area 15A as shown in Fig. 3(A) and to be
relatively large in the inner peripheral side area 15C as
shown in Fig. 3(B) (w1<w2, where w1 denotes the groove
width in the sliding area 15A, and w2 denotes the groove
width in the inner peripheral side area 15C).
[0027] Then, this thread groove 14 is formed, for ex-
ample, by setting its cross-sectional area to gradually
expand from the outer peripheral end of the outer periph-
eral side area 15B to the inner peripheral end of the inner
peripheral side area 15C, and is also formed by setting
its groove width, too, to gradually expand from the outer
peripheral end of the outer peripheral side area 15B to
the inner peripheral end of the inner peripheral side area
15C.
[0028] In the seal device 1 having the above-described
configuration, when the rotating shaft 61 is rotating, the
lip end 29a of the seal lip 29comes in sliding contact with
the outer-machine-side end face 13a of the seal flange
13 in the slinger 11, thereby the seal lip 29 exerts the
sealing function, and also, the slinger 11, which rotates
along with the rotating shaft 61, exerts a fluid shaking-
off action of the seal flange 13 and a fluid pumping action
of the thread groove 14; therefore, even if there is fluid
passing between the seal lip 29 and the seal flange 13,
the fluid can be pushed back to the outer peripheral side
(the inner-machine side A), and thus, the beneficial seal-
ing function is exerted.
[0029] Furthermore, when the rotation of the rotating
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shaft 61 comes to a stop, the centrifugal force is elimi-
nated, and along with this, the above-described fluid
shaking-off action and fluid pumping action come to a
temporary stop; therefore, although there is fear that
some sealing fluid may run down the thread groove 14
and flow out from the inner-machine side A into an inner
peripheral side space 32 of the seal lip 29, in the above-
described seal device 1, the cross-sectional area of the
thread groove 14 in the sliding area 15A is formed to be
smaller than that in the inner peripheral side area 15C,
and sealing fluid does not easily flow through the thread
groove 14 having this small cross-sectional area, and
thus the sealing fluid is less likely to run down the thread
groove 14 and flow out from the inner-machine side A
into the inner peripheral side space 32 of the seal lip 29.
Accordingly, it is possible to suppress the occurrence of
static leakage, and is possible to at least reduce the
amount of static leakage.
[0030] Moreover, in the seal device 1 having the
above-described configuration, the cross-sectional area
of the thread groove 14 in the inner peripheral side area
15C is formed to be larger than that in the sliding area
15A, and sealing fluid easily flows through the thread
groove 14 having this large cross-sectional area; there-
fore, it is possible to increase the fluid pumping amount
obtained by the fluid pumping action.
[0031] Consequently, it is possible to provide a seal
device in which static leakage is less likely to occur as
compared with a case where the cross-sectional area of
the thread groove 14 is constant over the entire length
of the thread groove and that exerts much the same fluid
pumping action.

Second embodiment

[0032] In the above-described first embodiment, the
cross-sectional shape of the thread groove 14 is a form
that the groove depth d is constant over the entire length
of the thread groove, and the groove width is formed to
be relatively small in the sliding area 15A and to be rel-
atively large in the inner peripheral side area 15C
(w1<w2); furthermore, it can also be a form that the groove
width is constant over the entire length of the thread
groove, and the groove depth is formed to be relatively
small in the sliding area 15A and to be relatively large in
the inner peripheral side area 15C.
[0033] Fig. 4 shows an example of this form, where the
groove width w is constant over the entire length of the
thread groove, and the groove depth is formed to be rel-
atively small in the sliding area 15A as shown in Fig. 4(A)
and to be relatively large in the inner peripheral side area
15C as shown in Fig. 4(B) (di<d2, where d1 denotes the
groove depth in the sliding area 15A, and d2 denotes the
groove depth in the inner peripheral side area 15C).
[0034] Then, this thread groove 14 is formed, for ex-
ample, by setting its groove depth to gradually expand
from the outer peripheral end of the outer peripheral side
area 15B to the inner peripheral end of the inner periph-

eral side area 15C.
[0035] Incidentally, in the above-described first and
second embodiments, the cross-sectional shape of the
thread groove 14 is triangular in cross-section; however,
the cross-sectional shape of the thread groove 14 is not
particularly limited, and can also be, for example, trape-
zoidal, rectangular, or circular in cross-section.
[0036] Furthermore, in the above-described first and
second embodiments, the planar shape (the shape
viewed from a direction of an arrow C) of the thread
groove 14 is a curved shape; alternatively, the planar
shape of the thread groove 14 can be a linear shape.
Moreover, thread groove 14 is not limited to be a helical
fashion, and can be a radial fashion as shown in Fig. 5
in which a plurality of (in the drawing, eight) grooves ex-
tending in a radial direction are provided.
[0037] Subsequently, the invention according to a ref-
erence example is described.

Problem to be Solved by the Invention

[0038] The invention according to the reference exam-
ple is for a seal device in which a seal lip is configured
to come in sliding contact with a seal flange, and an object
of the invention is to provide a seal device having a struc-
ture in which the fluid pumping action is exerted and static
leakage is less likely to occur.

Means for Solving the Problem

[0039] To achieve the above-described object, the in-
vention according to the reference example adopts the
following means.
[0040] That is, the invention according to the reference
example is a seal device that seals so as to prevent seal-
ing fluid on the inner-machine side from leaking to the
outer-machine side between a housing and a rotating
shaft that is inserted into a shaft hole provided on the
housing; in the seal device in which a seal lip attached
to the inner periphery of the shaft hole of the housing is
configured to come in sliding contact with a seal flange
attached to the outer periphery of the rotating shaft, a
pumping fluid passage having a screw thread pattern in
which minute bumps and dents are continuously ar-
ranged is provided on an outer-machine-side end face
of the seal flange so as to intersect with a lip end of the
seal lip.
[0041] In the invention according to this reference ex-
ample, instead of conventional thread grooves, the
pumping fluid passage having the screw thread pattern
in which minute bumps and dents are continuously ar-
ranged is provided on the outer-machine-side end face
of the seal flange so as to intersect with a lip end of the
seal lip, and this pumping fluid passage exerts a fluid
pumping action with a centrifugal force at the time of ro-
tation and pushes back sealing fluid to the inner-machine
side.
[0042] Furthermore, the pumping fluid passage com-
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posed of a continuous body of minute bumps and dents
has a higher flow resistance when sealing fluid flows than
that of the thread groove having the constant depth in a
length direction. Therefore, sealing fluid does not easily
flow, and static leakage is less likely to occur.
[0043] The bumps and dents are, for example, electric
spark machining marks, press working marks, shot blast
working marks, or laser machining marks.

Effect of the Invention

[0044] According to the invention relating to the refer-
ence example for a seal device in which a seal lip is con-
figured to come in sliding contact with a seal flange, it is
possible to provide a seal device having a structure in
which a fluid pumping action is exerted and static leakage
is less likely to occur.

Detailed Description of Preferred Embodiment

[0045] Subsequently, an embodiment of the invention
according to the reference example is described with ref-
erence to the drawings.
[0046] Figs. 6 and 7 show a seal device 1 according
to the embodiment of the invention according to the ref-
erence example.
[0047] The seal device 1 according to the embodiment
of the invention according to the reference example is a
seal device (for example, an oil seal for engine) that seals
so as to prevent sealing fluid (such as oil) on the inner-
machine side A from leaking to the outer-machine side
B between the housing (a seal housing) 51 and the ro-
tating shaft 61 that is inserted into the shaft hole 52 pro-
vided on the housing 51, and is composed of a combi-
nation of the slinger 11 and the lip seal member 21; the
slinger 11 is attached to the outer periphery of the rotating
shaft 61, and the lip seal member 21 is located on the
outer-machine side B of the slinger 11 and is attached
to the inner periphery of the shaft hole 52 of the housing
51.
[0048] The slinger 11 is made of rigid material such as
metal, and integrally has the tubular portion (a sleeve
portion) 12 and the seal flange (a flange portion) 13; the
tubular portion 12 is fixed (fitted) to the outer peripheral
surface of the rotating shaft 61, and the seal flange 13
radially faces outward and is provided in one end (an
inner-machine-side end) of the tubular portion 12.
[0049] On the other hand, the lip seal member 21 has
the attachment ring 22 made of rigid material such as
metal and the rubbery elastic body 26; the attachment
ring 22 is fixed (fitted) to the inner peripheral surface of
the shaft hole 52 of the housing 51, and the rubbery elas-
tic body 26 is deposited on the attachment ring 22 (by
cure adhesion). The outer peripheral seal portion 27, the
end face deposited portion 28, the seal lip (an end face
lip) 29, and the grease retention lip 30 are integrally pro-
vided. The outer peripheral seal portion 27 is brought into
contact with the inner peripheral surface of the shaft hole

52 of the housing 51 by the rubbery elastic body 26, there-
by sealing between the housing 51 and the attachment
ring 22. The end face deposited portion 28 is deposited
on the end face portion of the attachment ring 22. The
seal lip 29 comes in sliding contact with the outer-ma-
chine-side end face 13a of the seal flange 13 in the slinger
11. The grease retention lip 30 is in non-contact with the
slinger 11. The lip end 29a of the seal lip 29 comes in
sliding contact with the outer-machine-side end face 13a
of the seal flange 13. Furthermore, the dust lip 31 is at-
tached to a position on the inner peripheral side of the
end face deposited portion 28. The dust lip 31 is made
of fabric; alternatively, the dust lip 31 may be integral with
the rubbery elastic body 26.
[0050] The attachment ring 22 integrally has the outer
peripheral tubular portion 23 and the flange portion 24;
the outer peripheral tubular portion 23 is fixed (fitted) to
the inner peripheral surface of the shaft hole 52 of the
housing 51, and the flange portion 24 radially faces in-
ward and is provided in one end (an outer-machine-side
end) of the outer peripheral tubular portion 23.
[0051] Furthermore, in this embodiment of the inven-
tion according to the reference example, particularly, a
pumping fluid passage 16 having a screw thread pattern
in which minute bumps and dents are continuously ar-
ranged as shown in Fig. 7 is provided on the outer-ma-
chine-side end face 13a of the seal flange 13. This pump-
ing fluid passage 16 exerts a fluid pumping action with a
centrifugal force when the rotating shaft 61 is rotating,
thereby exerting an action of pushing back sealing fluid
to the outer peripheral side (the inner-machine side A),
and is configured as follows.
[0052] That is, the pumping fluid passage 16 has a
screw thread pattern in which a large number of minute
bumps and dents are continuously arranged into a strip
having a predetermined length and width, and is formed
in a helical fashion. In Fig. 7, four pumping fluid passages
16 are equally spaced on a circle; however, the number
of pumping fluid passages 16 is not particularly limited.
The directions of the screw and the helix are a direction
in which an outer peripheral end 16b of the fluid passage
16 is displaced more backward with respect to a rotating
direction e of the rotating shaft 61 than an inner peripheral
end 16a. The pumping fluid passage 16 is disposed so
as to intersect with the lip end 29a of the seal lip 29.
[0053] The minute bumps and dents are formed by an
electric spark machining method, a press working meth-
od, a shot blast working method, or a laser machining
method, and formed as electric spark machining marks,
press working marks, shot blast working marks, or laser
machining marks. Out of these methods, the electric
spark machining method and the laser machining method
allow to easily perform a topical process, and therefore
are suited particularly for the processing of a pattern of
bumps and dents. Furthermore, there are advantages
that the impact caused by the processing is small, and
the change in dimension of the slinger 11 is less likely to
occur.
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[0054] The outer-machine-side end face 13a of the
seal flange 13 is formed to be a smooth surface, and the
pumping fluid passage 16 composed of a continuous
body (strip) of minute bumps and dents is formed on the
smooth-surfaced outer-machine-side end face 13a.
[0055] In the seal device 1 having the above-described
configuration, when the rotating shaft 61 is rotating, the
lip end 29a of the seal lip 29 comes in sliding contact with
the outer-machine-side end face 13a of the seal flange
13 in the slinger 11, thereby the seal lip 29 exerts the
sealing function, and also, the slinger 11, which rotates
along with the rotating shaft 61, exerts a fluid shaking-
off action of the seal flange 13, and further the pumping
fluid passage 16 provided on the outer-machine-side end
face 13a of the seal flange 13 exerts a fluid pumping
action as described above. Therefore, the beneficial seal-
ing effect is exerted.
[0056] Furthermore, when the rotation of the rotating
shaft 61 comes to a stop, the centrifugal force is elimi-
nated, and along with this, the above-described fluid
shaking-off action and fluid pumping action come to a
temporary stop; therefore, although there is fear that
some sealing fluid may run down the pumping fluid pas-
sage 16 and flow out from the inner-machine side A into
the inner peripheral side space 32 of the seal lip 29, the
pumping fluid passage 16 has a higher flow resistance
when sealing fluid flows than that of the thread groove
having the constant depth in a length direction according
to the conventional technology. Therefore, as sealing flu-
id does not easily flow to the pumping fluid passage 16,
it is possible to suppress the occurrence of static leakage,
or is possible to at least reduce the amount of static leak-
age. The bottom surface of the pumping fluid passage
16 is not a flat surface but an uneven surface; therefore,
sealing fluid such as oil having a predetermined viscosity
does not easily flow through the pumping fluid passage
16.

Description of Reference Numerals

[0057]

1 seal device
11 slinger
12 tubular portion
13 seal flange
13a outer-machine-side end face
14 thread groove
15 thread groove forming area
15A sliding area
15B outer peripheral side area
15C inner peripheral side area
16 pumping fluid passage
16a inner peripheral end
16b outer peripheral end
21 lip seal member
22 attachment ring
23 outer peripheral tubular portion

24 flange portion
26 rubbery elastic body
27 outer peripheral seal portion
28 end face deposited portion
29 seal lip
29a lip end
30 grease retention lip
31 dust lip
32 inner peripheral side space
51 housing
52 shaft hole
61 rotating shaft
A inner-machine side
B outer-machine side

Claims

1. A seal device that seals so as to prevent sealing fluid
on an inner-machine side from leaking to an outer-
machine side between a housing and a rotating shaft
inserted into a shaft hole provided on the housing,
in which a seal lip attached to an inner periphery of
the shaft hole of the housing is configured to come
in sliding contact with a seal flange attached to an
outer periphery of the rotating shaft, and a thread
groove, which exerts a fluid pumping action when
the rotating shaft is rotating, is provided on the seal
flange so as to intersect with a lip end of the seal lip,
wherein the thread groove is formed so as to have
a relatively small cross-sectional area in a sliding
area in the seal flange that the seal lip comes in slid-
ing contact with and have a relatively large cross-
sectional area in an inner peripheral side area locat-
ed on an inner peripheral side more than the sliding
area.

2. The seal device according to claim 1, wherein
the thread groove is formed to have a constant
groove depth over an entire length of the thread
groove and to have a groove width that is relatively
small in the sliding area and relatively large in the
inner peripheral side area.

3. The seal device according to claim 1, wherein
the thread groove is formed to have a constant
groove width over an entire length of the thread
groove and to have a groove depth that is relatively
small in the sliding area and relatively large in the
inner peripheral side area.
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